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with renewable sources for energy production might, according to Lovins,
largely or wholly eliminate the global use of fossil fuels. A case
study of the Federal Republic of Germany, a diverse heavily industrial-
ized economy in a rigorous climate, is used as an "existence proof"
(basis for extrapolation) for the efficiency and renewables strategy.

Lovins's results appear to be wishful with respect both to rapid
development and diffusion of solar technologies and to lifestyle changes
involving energy conservation. He does not present a formal model or
develop the implications of the analysis for capital and labor needs.
In addition, some of the trends identified, such as increasing efficien-
cy of end-use devices, may raise the demand for energy, an outcome not
accounted for. While Lovins may turn out to be correct, the analytical
basis for his views remains elusive and characterized by strong cultural
bias.

2.2.4 Projections with CC^ Feedback to the Energy System

The energy projections reviewed in Section 2.2.3 share a potential
deficiency when used to generate long-term C02 emission trajectories*
Calculation of the ejected C02 is largely incidental. An energy path
is plotted for a variety of reasons, and C02 is merely the outcome of
the chosen path.

There are two ways in which such an approach may be deficient.
First, by focusing on C02 directly, it may be possible to get more
accurate CO2 forecasts, as secondary issues (such as coal versus oil)
can be ignored. Second, if a C02 buildup takes place and leads to
serious social consequences, there may be some impact on the economy
directly (through output) or indirectly (through policy reactions).
Put differently, models that allow very high CC>2 but do not allow
feedback from environmental change to energy policy must be regarded
with caution; they mask significant assumptions about the behavior of
people and governments (Stahl and Ausubel, 1981).

Projections that include increased C02 levels as a possible
eventual constraint on C02 emissions include Nordhaus (1979, 1980),
Edmonds and Reilly (1983a,b), CEQ (1980), and Perry (1981; Perry et
al.f 1982). These projections generally require that some threshold
concentration of C02 (or similar constraint) be set, presumably by
political intervention. Trajectories are then calculated that keep
ambient levels from exceeding this threshold. Thus, in these
approaches, rather than begin from high- and low-energy scenarios, the
approach is to work backward from a desired or specified terminal
condition to defining energy demand and fuel mix patterns that satisfy
it.

2.2.4.1 Nordhaus

Along with estimating the uncontrolled path described earlier, Nordhaus
(1977, 1979) also estimates time paths of emissions given particular
carbon dioxide constraints. Efficient allocation of energy resources